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m m m 

i> V - A ten 7 1 7. b y ( k 7, h > H2A, H2B, H3, H4 ^ Wtl 2 £ 

j$z> s s#o t dna ti)im&m*izm&tir?* t x h > n **k#£t&ie«^» 

*y-A»*Jfi5*K:*f D&SftfcttJrrSF&UWS (Wolffe,AP. et al Cell 84, 817-819, 
1996)o ^^TjlfefCD^IfS:^ ^ fcttfOil^Iitfctlt UT, «* 

ifirfttotx h >«r -fe^wb^s^tt^fe < .sssfctews n o t ate?- 

teTOttfl5©W*tt^M±0*]&ftWfc (Hebbes,T.R. et al EMBO J. 7, 1395-1402, 
1988> Grunstein,M. etal Nature 389, 349-352, 1997) o 5* # IV^V— A«fOt7. h>OUS? 

>B£# 7 - t 5^; wb $ n * t ©Mffif * fo $ ^ i> ^ y - Amji/^iwr § n 

6 *TT U 5 (Hong,L.et al J.Biol.Chem. 268, 305-314, 1993) . 

kX h ><D7*fr?)Wk\tt* b yy-t^Mmm (k* h >7-k?;P h7>X7i 
7^if(HistoneAcetyltransferasc);HAT) £ k^ h >JK7-fe^;HbS* (t^h>r7t 
5 1 7 — k*(Histone Deacetylase); HDAC) k ©A* 7 >X fc «k o T» $ tlT V> S d t » 

en-c&D, vx^© HArMmc hdac #H£3tt*©<g#w»fcfctt* 

MStt#*ft3nTV>5 (Ogryzko.V.V. et al Cell 87, 953-959, 1996^ Brown,C.E. et al 

1 
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Trends Biochem.Sci. 25(1), 15-19, 2000, Grozinger,C.M. et al Proc.Natl.Acad.Sci.USA 96, 

4868-4873, 1999) o 

mmz, mmmzm7±.^Mthxh>^mm^> hdac mmmz^-rzzt 

ifiMMZ D ftl £>ftW7c (Counsens,L.S.et al J.Biol.Chem. 254, 1716-1723, 1979). 
W<S£MVmmm<D Trichostatin A (TSA)&MJiffl©^lb ft\\M £ ttf%\ £>n 

T V^fc^ (Yoshida,M. et al Cancer Res 47, 3688-3691, 1987s Yoshida,M. et al Exp.Cell Res 
177, 122-131, 1988). Iffl»£f^7 W;HttX h >£#3*2li\ ^W^ULfc HDAC 
*m V^^ft^ £ TSA #3fi# & HDAC MT^Ii £ £ tfW t>frtfc<otc (Yoshida,M. 
et al J.Biol.Chem. 265, 17174-17179, 1990) . 
m<D HDAC IS$3lJ fcO V^T %mntfm/uT°^ Z> 0 «^ 3 Trapoxin 

«ii?ii£«ju v-sis Mn&&MM®mM*iEi£fct zftmtmznT^tctf 

(ltazaki,H. et al J.antibiotics 43(12), 1524-1534,1990) , WtZ HDAC Z\ htm 

Zfrtfc^fc (Kijima,M. et al J.Biol.Chem. 268, 22429-22435, 1993) 0 
nJi£«JT $>Z>Z.tftt>,Z.(D Trapoxin ~7u — ~Jb. L-T H tl^^f & k h HDAC 

D-~ >^t)fg^$nTVi§ (TauntonJ. et al Science 272 408-411, 1996) » ^tOlfc, 
Depudecin (Kwon,H.J. et al Proc.Natl.Acad.Sci.USA 95, 3356-3361, 1998) . Phenylbutyrate 

(Warrell,R.P.Jr. et al J.Natl.Cancer Inst. 90(21), 1621-1625, 1998) s Pivaloyloxymethyl 
butyrate (Aviram, A. et al Int.J.Cancer 56, 906-909, 1994) . MS-27-275 (Saito,A. et al Proc. 
Natl. Acad. Sci. USA 96, 4592-4597, 1999) , CI-994 (Howard, C.T et al Proc. Am.Assoc. Cancer 
Res. abst #2886, 2002) , SAHA (Richon,V.M. et al Proc.Natl.Acad.Sci.USA, 95, 3003-3007, 
1998 ) > CHAP (cyclic hydroxamic acid-containing peptide) ( Furumai,R. et al 
Proc.Natl.Acad.Sci.USA, 98, 87-92, 2001) > Valproic acid (Gottlicher, M. EMBO J. 20, 6969-78, 
2001) , NVP-LAQ824 (Perez, L.B. et al Proc.Am.Assoc.Cancer Res. abst #3671, 2002> 
WO02/22577^$g), Apicidin (Cancer Res. 60, 6068-6074, 2000) & <*£ (Dfciifyjtfi HDAC 

mm^m z^t&ct mm £ nx v> s . 
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tt§:i*l§^nT^§„ FK228 (Nakajima,H.et al Exp.Cell Res. 241, 

126-133,1998) WfxS (i) T^^tl-Sx^^^ lMb^'ft (EBR&M WO02/06307 
^>7l/yMi*:«»3tl)< TIB-ttS (n) Ti^n^T^WfFI^ 
4b CRrH 2001-348340 RtfT3B-*S5£ (Ila) TS^n? 1 f7y^7'f H^tl 

(ttR 2001-354694 £TF, ^ 0) T?SSn4T^^^ 

Kfc^ttfc FK288 «7Gfo -jK (n) fc^V^T R *W V 7*n trjl/*T&5 h<D&<t 

(Ila) T^$n^^V^^7"^K^*^^tlA~C©M7C#i:^n^nill& 

13*1" So 




(I) (II) («a> 

(IMMfcfclRl 02#1). £fc*-©fl&C«b, F!l^M»> asamse&A* & 
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fcfc, lulS FK228' jS7C#©ftff Effll* (ftff 1 ) fc FK228 M7E#te^© HDAC 

&M©iB*m&K, ?&*a***-rsftt>w$nT^^^. SIS £18 

WO02/055017-^A>7l/^ h mW$M2) fcfijU HDAC Ba*3W*«^#ttX 'J h- 

hdac K«ii35Siw«f«c#«ijfi^T h V & 7,$.fr<Dftffl • »£h*t § £ £ £j*irr 

tMff& HHPJSr^ (RA), «ttM®i!E (OA) &2©Hffi£*i*> 

tts$B»^ h u **©^-*tt##sLT«*<**is (##fF» 7 ^8#d. 
mufi^^hu^^tt^fc 11 in 7-y>t»t#ifi9yDTt^u * >T»57^u 
*>3^5#j5Js*nT*»), £-&&©«« , bifflja^*7 hu^^©tt«*§i*jec:L, 

BtH «£3l#jge:u H»«»B©»*&ia<-^ oa ££^Tte$fc#T# 
©«3ticj;ft#*|[»^ta!flsftgi*fic:iy, H50®«£&< (mib^#w : ^8# 
hi). *-©&#* *<^e»^n?)©M«S{c*®T^«^Thu^x©^? • » 
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7-Hf (3 7^— if, 7^U#T— if) ©EJ£, ^UT, *tt&0EMFai©»Mt, ES 

[^^frXSttl] Marks,P.A.e>, r Journal of the National Cancer Institute J , 2000 H 92 
p.1210-1216 

' [#4Mftdtt2] Kim,M.S.£, TNatureMedicineJ, 2001^, fil7#> p.437-443 
[##ffc£iiR 3 ] Darkin-Rattray,S.J. £> , ("Proceedings of the National Academy of Sciences of 

United States of America J, 1996^, % 93 #, p.13143-13147 
[*4#fffXSX4] Steffan,J.S. £k TNatureJ, 2001 H 413 p.739-743 
[##tlR£ltt 5 3 Dion,L.D.&, TvirologyJ, 1997 % 231 is p.201-209 

6 ] Chen,W.Y. & , Tproceedings of the National Academy of Sciences of United 

States of AmericaJ , 1997^, H94#> p.5798-5803 
m#fF$M7) Ishiguro, N> M • Et©*ij)* (IB»T h U y 27s) j, gf| 

ffi^^a, 1997^2 3 25 0, p.81-85 

[*#It\S3K8] OzaM,s 6, r»oT*tfcva#.M««^*CD«ffcfelM!fj» Xit&£ 

(W) EttttJKffli* 2001 ¥ 11 8 20 0, p.46-95 

[#4Mf3tSK 9 ] Lohmander,LS.C), TArthritis and RheumatismJ s 1993 ^> H36^> 
p.1214-22 

[#faW3tSK 1 0 ] Malfait, AM.S, r Journal of Biological ChemistryJ , 2002 H277 
^25^, p.22201-8 

[&!feffi$Ml 1] Close,D.R. 6 » TArmals of the Rheumatic Diseases], 2001 ^, W, 60 
&3^K p.62-67 
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[IMWfcfcltt 1 2 ] Arner, E.C. £ > TCurrent Opinion in PharmacologyJ , 2002 % 2 
p.322-329 

[t&ibim i ] mw&m W002/06307 >7 i^^h 
mv&cWL 2 ) mm&m W002/055017 *n>7Uyh 

*56W#*tt, hdac IB»fb^«©^fflK:^*«attW-rs+T, ;£<©;iiii©£ 
< gfcs hdac 8MMb-&4&a«, Vi-fnt) Aff*H»*c#»I6^ , 7 HJ # 7.#$Pl#fe 

IPtS, #589!fck HDAC LTMtSiiiliJtW? h 

*^BJ«> HDAC Pl^b^^#«^iLT^Wr^#M»> 
£fc, *38W», PtP^MWvhU^^^«PI$ffiE^©»«©HDAcPl 

T^tJT, HDAC Pl^k^&M^^-r^^t^^^^^l^RlXfe 

*56WB*fcfflVi & HDAC UTtt, HDAC ^PI^f^^tlMtf 

«©^T$.D, &#$Jfcte, &fc0HbAC|fiSft'&*&T»£, FK228 S.OT©«7U 
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Nb£t> (<fb£t) A,B Rtf C) RXS^M(DM7tW. MS-27-275, 
Trichostatin A, NVP-LAQ824, SAHA, Apicidin, MRlPg-tf>I§2»# (Phenylbutyrate, 
Pivaloyloxymethyl butyrate, Valproic acid ^) , CI-994, Depudecin, Trapoxin $tttf\Z CHAP 

&»W£>ti3o dn&0HDAcRa*ft£ifett, ruaksnwsfr, 

^^^V^TA^T^-^^T^So #?£b<te, FK228 S.tf*©jg7G#, t-*7 6 ->^7° 
3= > l*'lfc'&* (<"t£W A,B RU C) R^n?)0»> MS-27-275, Trichostatin A 
NVP-LAQ824, SAHA; Apicidin, Phenylbutyrate TkX$ Valproic acid T$> D , ckD#?£L- 
<te, FK228 Rtf*©®7G#> xVv^7°:F- Nt^t) (MA3^C) Rtf**! 
&©jt7nfo MS-27-275, Trichostatin A, NVP-LAQ824, SAHA TkXS Apicidin T & 3 o 
*&, ^©f^fflSJtOtne)©^*!©^***)*^^© HDAC E#ffci'&«ltl/T 

HDAClMSttte, *9:W#ft> Yoshida, M. et al J.Biol.Chem. 265, 

17174-17179, 1990 fcflB*©:fr&fcftt>TgSK:Wjrr£<&. ^«^IB 
ifeO^TfW^tifcfHlTir^^tX h >Wk7 h >IK7 , fe5 t JWb**lI»*tt 

M * O&lflSHfc & v >3=- 1^- v a 7 > 7 ~T? £ £ J: 0 ff 5 £ fcrt* 

hdac asft^*©, HDAca*stt*3ifflXtt*t*fcw , r. ft 

• FK228 : 1.1 nM (IC 50 fit ; Exp.Cell Res. 241, 126-133,1998) 

• fc£#J A : 30 nM \Z&^Tm 85%!M$ 

• MS-27-275 : 2 /* M (IC 50 lit ; Proc. Natl. Acad. Sci. USA 96, 4592-4597, 1999) 
•Mt (NaS) : 280 MM (IC 50 ffi ; Exp.Cell Res. 241, 126-133,1998) 

• Butyrates (Hf£, Phenylbutyrate, etc.) : mM ^—7*— (Nat. Rev. Drug Discov. 2002 1, 

7 



WO 2004/017996 PCT/JP2003/010460 

287-299, 2002) 

• Valproic acid : mM 3"— (Nat. Rev. Drug Discov. 2002 1, 287-299, 2002) 

• Trichostatin A : 2.1 nM (lC 50 fit I Exp.Cell Res. 241, 126-133, 1998) 

• NVP-LAQ824 : 0.03 1± M • (1C 50 fit ; Blood First Edition Paper, prepublished online June 19, 
2003) 

• SAHA : 10-20 nM (IC 50 fit ; Proc. Natl. Acad. Sci. USA, 95, 3003-3007, 1998) 

• Apicidin : 5 nM (iCsofit ; Cancer Res. 60, 6068-6074, 2000 ) 
#fPJ©SlJ«£U^ HDAC m&tt&W*, ±15 Yoshida #0>&ttfc«J: DWfcLfc 

HDACPlS^tt (iCso-fS) #100 WM&T, «kD$f£U<«10 /xMOT, JEfcffS 

m^nx^zmmmcD&fo^MMm, ^i©im^ut, mm, mm, mum 
, sura, .tiM. &mu t**, 

< &0.01~300mg#>I^T& D, ^n*liaT»*V^i275S4iate^ltTf9!-**r*. 

i*k »i*k &Teb<«M^ic^p^$n^^«,iini^fcD^o.oooi^e. 

100mg^,^^b<«0.001~10mg^iS^T-^So S^Mft. ttgij 

. 8 
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jao«fc5^»iba!, u-fcsu a#8j* mm^hx^x^^ 

/fij 3 -jk 7^ux5 l I/>^U3-;k ^'j-^l®J;^lil. x^;v7;V3-;p 

S6i:*am Rfcffli, #ra> (09*«, 

tt&sftu mmzmw7kx\mM0mm®m\zmBLT&m-fz>z.t%x%z> B 

&tf, mmm\zx*mw<DG®mx&z hdac i&#^»§i«#i£o«i^ h 

9 
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$mmi vv$®mmi£mmm\zm%7°u^*?vt>> (pg) mimm®. (u 
(b#6£8, -t?~ i.o~i.5k g ) tmmmm'rrm^^^rz^ mmm^m 

V, PgpM©ifc#B£^7s^TiiJii£> HSIIrbfco l£t>\Z, hU7°>->-EDTA 

(0.25%-lmM ; GIBCO-BRL CT 37t:, 1 P#KM©^> 1500rprm 5 

^iib«b/ctt^^;V^^^«^-^^% (DMEM, GIBCO-BRL tl:^) Ttt 
ttuxa^y^— if A (0.15% ; ^-U >#- • 7>/WAW /DMEM fC 
T37t:, 3~12HMibfei, ^ 0>^y>a7-(M- (lOOjtim, Falcon IhflS) 
®iSli#* 1500rpm, 5 #©jfrt>#*fci&*W\ !&Mfl&£ftI£2l±7c, DMEM/10%FBS 
t^T+^MC»L7c:m. DMEM/10%FBS ^MfC 2 X 10 5 cells/ml t/^i^Elll, 

7c. 3Bftfc«tfl*50Atg/ml7X3;Hf>|fe^WDMEM/10%FBS»tfl (ETF, 770 
;Hf>&igJfc) 200 Ml t^lb. £5fc2 BK#*&2 ®»05gUfc. ^u- 
^J^Mtp|^#^^^»J3S*«^ 10 £i Ci/ml © Na 2 3S S0 4 "a ^T7 X 3 Jl/lf 200 
Mlf:T3BF» 200^1©77>3;l/t'>Mi1]lT3lHl^#b, 200/zl 

07^3;Hf>»*«lTl BP*1&*Ufc. ^MlMM© all-trans l/f^>l (v^ 
^*fc«) TJWftU 48B#P^©^*±^£20jUlf ! C>[IIi&U h^7°^7>h (Packard 

mtmm* 100%, -y >iat^ o%iufci^*e^o pg £m#fg#£ 
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(»*) ifeJU^TS 1 fc^T. & HDAC RMWfc^tttt, fllififclSflSfc < , <•© HDAC 
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mm 


?Gftmmm (%) 




1000 nM 


98 




100 nM 


93 




10 nM 


51 




InM 


20 


FK228 


100 nM 


97 




10 nM 


39 


MS-27-275 


10 M 


87 




1 M 


52 


H&(Nal£) 


3mM 


93 




0.3 mM 


27 


Phenylbutyrate 


3mM 


66 




ImM 


14 




0.3 mM 


-2 


Valproic acid (Na ifi) 


3mM 


79 




ImM 


46 




0.3 mM 


49 


Trichostatin A 


1000 nM 


58 




100 nM 


40 


NVP-LAQ824 


300 nM 


90 




30 nM 


26 


SAHA 


3000 nM 


71 




300 nM 


13 


Apicidin 


300 nM 


92 




30 nM 


25 



*WWltH#K:bTW^tt#lD^««IJI6ftll«bfc. 10ng/ml ©kh 

IL-1 J3 (R&D System tt£D TSWftU 48 «fM«©«*±?Hf* 20 Ml ToIeIJKU hy 
y*^7>h (Packard ttfi) fcfflK &&«tt£ff18lb£ 0 

B#8sinU n^i ioo%, il-i Sfo(raf¥£ o%£ UfcW^*T-t© po#*e#i£ 

(IS*) *S**T*2fc^-r. tt«Wb-&«lT**«-a HDAC 
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hdac mm^tmmmz^T, ?G5m*mm?% z tnwmvit. 







PG 73 wis -B- \/o) 




30 nM 


61 




3nM 


39 




0.3 nM 


6 


FK228 


30 nM 


97 


MS-27-275 


30 5M 


95 


Bfttt (Na£D 


5mM 


78 



0l**l*ail©X^ 'J"->^i:jE<i^e>nT^«^2> (Spirito S.et al, Agents 
Actions;39, C160-2, 1993). £fl&* in vitro ££^T, "f IL-1 ^KlJ:3 

PG^^WJT^f^^*^^ h U ^^^^P7°Dx7-ifW^lJ (Lawrence J. et al, 
Arch Biochem Biophys. 344(2), 404-12, 1997) tt, fM^tTJV^ £ * fcfc V>T «b«Hia^ 
Y h V 2 Z<D#ffl'M&&&tftlZfflffl?%Z\ttfffiM%tlT^% (Ann Rheum Dis. 54(8), 
662-9, 1995> J Exp Med. 182(2), 449-57, 1995^ Adv Dent Res. 12(2), 82-5, 1998 Rtf Inflamm 
Res. 49(4), 144-6, 2000) o «kt>T, *M^TffinfcM«M$nfc*^BJ(Z)^^ 
HDAC MffiSMtSWI^ b U 27,(Dftm ' &&*WM'tZ9ffl 

tiTtfflw. *58w©*3a^T?»* hdac afrfb'&tttt* «#«nia# 
-7 h u 97><d#m • aEtt&ase*r*f^*w^JW»*i*n?** il-i ^\±v^j^yn 
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m m <D m m 

2. iutat:xh>i^T-fe?;w^mPi^b^w> fk228, T5£ (i) ti^nsf^ 

T^^nSrT'v'^^ MS-27-275, Trichostatin A, NVP-LAQ824, SAHA, 

Apicidim Phenylbutyrate> Valproic acids Pivaloyloxymethyl butyrate, CI-994, Depudeciiu 
Trapoxin. CHAP &tfffffifcj&> M©fSffl 1 ffi*©»J, 




(I) (ID (Ha) 

3 . MBkX b >JK7*3S>Wfcl*Bgrlfe£***. FK228, fflf*©i&H 2 fEfc©5£ (I) 
T^2ft5x7 % >^^F{b'&$K I$0|B2!B1©-K (ID Ti$ti5f7y 

Kfc-frGK »^©$&B 2 E*©HH5S; (Ha) ^^nsfT"^^ Mfc^ftK 
MS-27-275, TrichostatinA> NVP-LAQ824, SAHA, Apicidin> Phenylbutyrate Rtf Valproic 

acid frt>m$i2nz>m$t<Dim 1 hb«©8j. 

4. WfB t: X h 7 -fe ^;WfcP* &gS^"& W\ r * H 6 , Journal of Biological 
Chemistry, 1990 M 265 pl7174-17179J SB*©^t «fc D»Lfct7 h >JK 

7^Mmnmmm& (ic 50 flt) #*ioo #MOT©«©te£«n?*5ifcfc©*6ffl 

1|B«©^J. 

5 . #PW#©m*r^*fflT**W#©*SH 1 iB«©^J. 
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10. k* h ^T-k^Wb^imb^^W^^t bT^1-^»ttH» 
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